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(57) Abstract 

A wireless telephone data 
exchange system includes a computer 
device (16); a telephone line interface 
device (12); and a user transducer device 
(14) interconnected with the computer 
device (16) and a server transducer 
device interconnected with the interface 
device (12) for conimunicating directly 
with each other over an energy beam 
(18) for exchanging data remotely, 
wirelessly between the computer device 
(16) and the telephone line interface 
device (12). 
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WIRELESS TELEPHONE DATA EXCHANGE SYSTEM 

FIELD OF INVENTION 
This invention relates to a wireless telephone data exchange system, and more 
particularly to such a system which enables direct transfer of data between a telephone 
line and a computer device. 

BACKGROUND OF INVENTION 
Portable computers, personal data assistants (PDA's) and pocket electronic 
organizers frequently contain data or information that is to be transmitted, transferred or 
updated. This is generally done through wired connections to the telephone network or a 
computer. Many portable computers now have infrared devices that allow exchanging 
data with another computer or a peripheral device such as a printer but require a wired 
connection to transmit data by telephone. Wired connections are inconvenient, frequently 
fragile, and may be difficult or impossible to obtain in places like airport terminals and 
hotel rooms. 

SUMMARY OF INVENTION 
It is therefore an object of this invention to provide an improved telephone data 
exchange system. 

It is a further object of this invention to provide such an improved telephone data 
exchange system which transfers data between a computer device and telephone line 
without wired connection. 

It is a further object of this invention to provide such an improved telephone data 
exchange system which can communicate wirelessly, directly with a telephone line or 
through a telephone or telephone peripheral device. 

It is a further object of this invention to provide such an improved telephone data 
exchange system which is inexpensive, convenient, easy to use and provides a measure of 
security for the data exchange. 

It is a further object of this invention to provide such an improved telephone data 
exchange system which automatically identifies the caller and the addressee for the data 
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exchange. 

It is a further object of this invention to provide such an improved telephone data 
exchange system which eliminates the need for a modem in the computer device. 

The invention results from the realization that an improved telephone data 
exchange system which transfers data between a remote computer device and a telephone 
line wirelessly, directly to a telephone line through a telephone or telephone peripheral 
device can be effected by equipping a computer device with a user transducer and the 
telephone line with a server transducer which communicates via an energy beam such as 
infrared or microwave to recognize and identify the user and addressee and then exchange 
data over the wireless link. 

This invention features a wireless telephone data exchange system including a 
computer device and a telephone link interface device. There is a user transducer device 
interconnected with the computer device and a server transducer device interconnected 
with the telephone line interface device for communicating directly with each other over 
an energy beam for exchanging data remotely, wirelessly between the computer device 
and the telephone line interface device. 

In a preferred embodiment the computer device may be a portable laptop 
computer, a personal data system or an electronic organizer, for example. The user 
transducer device may include a user transmitter/receiver device. The server transducer 
device may include a server transmitter/receiver device. The energy beam may be an 
infrared beam. The server transducer device may include a modem and it may include a 
microprocessor. The computer device may include means for establishing communication 
with the server transducer, means for establishing the type of transaction for the data 
exchange, means for identifying the addressee for a data exchange, and means for 
identifying the user for a data exchange. The means for identifying the type of 
transaction may include means for recognizing an E-mail transaction, a fax transaction, a 
local data transaction, and a remote data transaction, for example. The computer device 
may include means for defining the interchange protocol for the identified type of 
transaction. 

The microprocessor may include means for establishing communication with the 
user transducer. Hie microprocessor may also include means for establishing the type of 
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transaction for the data exchange and for identifying the addressee and the user for the 
data exchange. The means for identifying the type of transaction may include means for 
recognizing an E-mail transaction, a fax transaction, a local data transaction and a remote 
data transaction, for example. The microprocessor may include means for defining the 
interchange protocol for the identified type of transaction. 

DISCLOSURE OF PREFERRED EMBODIMENT 
Other objects, features and advantages will occur to those skilled in the art from 
the following description of a preferred embodiment and the accompanying drawings, in 
which: 

Fig. 1 is a schematic diagram showing a wireless telephone data exchange system 
according to this invention for a personal data assistant communicating through a 
telephone peripheral device; 

Fig. 2 is a view similar to Fig. 1 showing a portable laptop computer 
communicating directly with a data port to a telephone line according to this invention; 

Fig. 3 is a view similar to Figs. 1 and 2 showing a pocket electronic organizer 
communicating with a telephone line through a telephone according to this invention; 

Fig. 4 is a block diagram of the server transducer according to this invention 
included in the peripheral device of Fig. 1 and the data port of Fig. 2 and included in the 
telephone of Fig. 3; 

Fig. 5 is a block diagram of the user transducer device according to this invention 
with which the personal data assistant, portable laptop computer and pocket electronic 
organizer of Figs. 1, 2 and 3 are equipped according to this invention; 

Figs. 6-10 are flow charts of the software employed in the microprocessor of the 
server transducer device of Fig. 4; 

Fig. 6 is a flow chart of the initial connection procedure; 

Figs. 7, 8, 9 and 10 are flow charts of the procedure used to exchange data in E- 
mail transactions, fax transactions, local data transactions and remote data transactions, 
respectively; 

Figs. 11-15 are flow charts used in the computer device of Fig. 5; 
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Fig. 11 is a flow chart of the initial connection procedure; and 

Figs. 12-15 are flow charts of the procedure for exchanging data in an E-mail 

transaction, fax transaction, local data transaction and remote data transaction, 

respectively. 

This invention is accomplished in a wireless telephone data exchange system using 
a computer device such as a personal data assistant made by PSION, a handheld computer 
made by Hewlett Packard, a portable laptop computer made by IBM, a pocket electronic 
organizer made by SHARP, or a similar computer device. A server transducer device 
includes typically an infrared transmitter/receiver such as a IBM31T1100 made by IBM; a 
microprocessor such as a 68HC11, 12, or 16 made by Motorola, a modem such as a 
SMV144ACW/U made by Rockwell International, and a telephone line interface. There is 
a user transducer associated with the computer device. It includes an infrared 
transmitter/receiver such as a IBM31T1100 made by IBM. 

The infrared receiver in the server transducer receives the incoming infrared 
radiation beam, extracts the data from that beam and provides it as a stream of digital 
information to the microprocessor which then converts it to the proper format for the 
particular transaction involved and delivers it to the modem for transmission over the 
telephone line interface. The infrared transmitter/receiver in the user transducer device 
does the same thing but presents die data in digital form to the computer device which 
then applies the proper protocols, depending upon the type of transaction to which the 
data exchange pertains. The computer device in the user transducer device and the 
microprocessor in die server transducer device converts to or from the proper protocol 
depending upon whether it is receiving or sending the data in the particular data 
exchange. The protocols or formats for the data exchanged in the various types of 
transactions - fax, E-mail, local data from the telephone or telephone line, and remote 
data from some other data processor more distant on the telephone line are those 
conventionally used. 

There is shown in Fig. 1 a conventional public telephone 10 connected to a 
telephone line 12 and having as a peripheral device to that telephone line 12 a server 
transducer device 14 which communicates with a computer device such as a personal data 
assistant 16 via a radiation beam such as infrared radiation 18 through user transducer 
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device 20. Alternatively, the communication could be directly to telephone line 12, Fig. 
2, with the server transducer device 14 connected directly to the telephone line as shown 
in Fig. 2, where the computer device now is illustrated as a portable laptop computer 
16a, which also includes the user transducer device 20 according to this invention. In 
another alternative, the server transducer device 14 may be installed in a conventional 
telephone 22, Fig. 3, and the computer device communicates over radiation beam 18 with 
a computer device which in this case is illustrated as a pocket electronic organizer 16b 
that is also equipped with the user transducer device 20 according to this invention. 
Although there are three different types of computer devices shown in Figs. 1-3, any 
computer device can be used in this invention. Further, although each of the computer 
devices in Figs. 1-3 is shown with a slightly different arrangement for connection to the 
telephone line, any one of them may be mixed and matched with any of the others. 

Server transducer 14 generally includes a radiation transmitter/receiver such as 
infrared transmitter/receiver 24, Fig. 4, the output of which in digital form is delivered to 
microprocessor 26 during an incoming data exchange. Microprocessor 26 then formats 
the data in the proper form for the particular transaction taking place and delivers it to 
modem 28 which present it to telephone line interface 30. The modem may be either a 
separate device or circuit or may be accomplished through software in the 
microprocessor. If the exchange is going in the other direction then the input from the 
telephone line interface is delivered to the modem 28 and then to microprocessor 26 
which interprets the format for the particular transaction and converts it to a signal for 
infrared transmitter/receiver 24 to broadcast to the user transducer device. The user 
transducer device 20, Fig. 5, includes an infrared transmitter/receiver which is connected 
to the particular computer device 16. Computer device 16, Fig. 5, formats data to be 
broadcast and delivers it to infrared transmitter/receiver 20 and receives data from 
infrared transmitter/receiver 20 and converts it to a form usable by the computer device. 
Microprocessor device 26 in server transducer device 14 is programmed in accordance 
with the flow charts of Figs. 6-10. First, the receiver output is read in step 50, Fig. 6. 
If no signal is detected, the system loops back over line 52 and the receiver output is read 
again. In certain applications it may be necessary for the server to periodically transmit a 
signal to initiate communications with the user device. If a signal is detected in step 54, 
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that signal is synchronized with the received signal in step 56 and a reply is transmitted in 
step 58. Two-way communications are established in step 60 and the type of transaction 
desired is determined in step 62. 

If the type of transaction is E-mail, then the program receives the dialing numbers 
from the user's device in step 64, Fig. 7. Hie credit card number can also be received 
from the user's device, step 66, and a credit card call is made to the E-mail provider in 
step 68. Next the call is logged in to the E-mail provider and the password is sent in step 
70. The protocol is now converted from the link protocol to the E-mail protocol in step 
72. The E-mail is uploaded or downloaded in step 74 and then the call is logged off the 
E-mail system in step 76, the telephone line is disconnected in step 78, and the 
communications with the user are terminated in step 80. The system then returns to read 
the receiver output in step 50, Fig. 6. 

If it is determined that a fax type of transaction is desired in step 62, Fig. 6, then 
the system receives the dialing numbers from the user's device in step 82, Fig. 8, it 
receives the credit card number from the user's device in step 84, and makes a credit card 
call to the recipient in step 86. The fax tone from the recipient is recognized in step 88 
and a conversion is made from the link protocol to the fax protocol in step 90. The fax is 
sent in step 92, and then die call is disconnected from the telephone line in step 94 and 
communications with the user are terminated in step 96, after which the system returns to 
read the receiver output in step 50 in Fig. 6. 

If the desired transaction is a data upload or download of data from a local area, 
for example, a directory of names and numbers stored right in the telephone or in the 
local telephone system, then the system authenticates the access rights of the user 
attempting to extract or add names, addresses and telephone numbers in step 98, Fig. 9, 
after which the upload or download of the data is made into the phone or local phone 
system in step 100, and then a communication with the user's device is terminated in step 
102. 

Should the desired transaction be a data upload/download from a remote device 
such as another computer or data processor, then the dialing number is received from the 
user's device, step 104, Fig. 10, and the credit card number is also received from the 
user's device in step 106. A credit card call is made to the remote device, step 108, and 
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communications are established with it, step 110. The conversion is made from the link 
protocol to the data exchange protocol in step 112 and the data is exchanged, step 114. 
Following this, communications with the remote device are terminated in step 116, the 
telephone line is disconnected in step 118, the communication with the user's device is 
terminated in step 120 and the system returns to read the receiver output in step 50, Fig. 
6. 

The user transducer device operates in a similar manner, as shown by the flow 
charts of die software used in the user's computer device depicted in Figs. 11-15. The 
procedure begins with a command input, step 130, Fig. 11, and a message prologue is 
sent in step 132. If communication is not established, step 134, the system keeps trying 
in step 135. If after n times there is still no communication, then in step 138 the system 
times out and is done. If the communication is established in step 134, the type of 
transaction is determined in step 136, that is, E-mail, fax, local data or remote data. 

If the transaction is an E-mail type of data exchange, the telephone number is sent 
in step 138, Fig. 12, and then the credit card number is sent in step 140. An 
authorization code may also be sent, step 142, and the log-in of the information and 
password is accomplished in step 144. The files to be transmitted are converted from E- 
mail protocol to link protocol in step 146 and then the files are sent over the link in step 
148. The files are received over die link in step 150 and they are converted from link 
protocol to E-mail protocol in step 152. If the transaction is complete, that is, if the E- 
mail is determined to have been sent in step 154, then a log out command is sent in step 
156 and communications are terminated in step 158. If the E-mail transmission is not 
done, the system returns to step 146 and the files are continued to be converted from E- 
mail protocol to link protocol, and the following steps are executed. 

If the transaction is a fax transaction, the telephone number is sent in step 160, 
Fig. 13, and then the credit card number is sent in step 162 followed by the authorization 
cede in step 164. If it is determined in step 166 that the system is connected, then a 
conversion is made from the fax protocol to the link protocol in step 168 and the fax is 
sent over the link 170. If it is determined that no connection was made in step 166, then 
the system keeps waiting in step 172. If after a certain period of time there is no 
connection, then the communication is terminated in step 174. If within that period of 
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time the connection is made, the system returns. After the fox is sent over the link in 
step 170, communications are terminated in step 176 and the operation is completed. 

If a local data transmission was chosen in step 136, Fig. 11, then the authorization 
code is sent in step 180. The data to be sent is converted to the link protocol in step 182 
and then is sent over the link in step 184. The data is received over the link in step 186 
and is converted from the link protocol to the local protocol in step 188. Following this, 
whichever direction is operational, the communications are terminated in step 190. 

Finally, if the transaction chosen in step 136, Fig. 11, is a remote data transaction, 
then the telephone number is sent in step 192, Fig. 15, followed by the credit card 
number, step 194, and the authorization code in step 196. If a connection is sensed in 
step 198, then the access codes are sent in step 200, and the data to be transmitted is 
converted to link protocol in step 202. The data is then transmitted over the link, step 
204, and received in step 206. The received data is then converted from link protocol to 
the file format in step 208. If the transmission is complete so that the sending or 
receiving of the data is complete in step 210, then communications are terminated in step 
212. If they are not complete, the system returns to continue to convert data to be 
transmitted to the link protocol in step 202. In step 198, if the connection does not 
occur, the system keeps faying in step 214, and if it is unsuccessful after a period of time, 
it terminates communications in step 216. 

Although specific features of this invention are shown in some drawings and not 
others, this is for convenience only as each feature may be combined with any or all of 
the other features in accordance with the invention. 

Other embodiments will occur to those skilled in the art and are within the 
following claims: 

What is claimed is: 
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CLAIMS 

L A wireless telephone data exchange system comprising: 
a computer device; 
a telephone line interface device; and 

a user transducer device interconnected with said computer device 
and a server transducer device interconnected with said telephone line interface device for 
communicating directly with each other over an energy beam for exchanging data 
remotely, wirelessly between said computer device and said telephone line interface 
device. 

2. The wireless telephone data exchange system of claim 1 in which 
said computer device is a portable laptop computer. 

3. The wireless telephone data exchange system of claim 1 in which 
said computer device is a personal data assistant. 

4. The wireless telephone data exchange system of claim 1 in which 
said computer device is an electronic organizer. 

5. The wireless telephone data exchange system of claim 1 in which 
said user transducer device includes a user transmitter/receiver device. 

6. The wireless telephone data exchange system of claim 1 in which 
said server transducer device includes a server transmitter/receiver device. 

7. The wireless telephone data exchange system of claim 1 in which 
said energy beam is an infrared beam. 



8. The wireless telephone data exchange system of claim I in which 
said server transducer device includes a modem. 
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9. The wireless telephone data exchange system of claim 1 in which 
said server transducer device includes a microprocessor. 

10. The wireless telephone data exchange system of claim 1 in which 
said computer device includes means for establishing communication with said server 
transducer. 

11. The wireless telephone data exchange system of claim 1 in which 
said computer device includes means for establishing the type of transaction for the data 
exchange. 

12. The wireless telephone data exchange system of claim 1 in which 
said computer device includes means for identifying the addressee for a data exchange. 

13. The wireless telephone data exchange system of claim 1 in which 
said computer device includes means for identifying the user for a data exchange. 

14. The wireless telephone data exchange system of claim 1 1 in which 
said means for identifying the type of transaction includes means for recognizing an E- 
mail transaction, a fax transaction, a local data transaction and a remote data transaction. 

15. The wireless telephone data exchange system of claim 11 in which 
said computer device includes means for defining the interchange protocol for the 
identified type of transaction. 

16. The wireless telephone data exchange system of claim 9 in which 
said microprocessor includes means for establishing communication with said user 
transducer. 



17. The wireless telephone data exchange system of claim 9 in which 
said microprocessor includes means for establishing the type of transaction for the data 
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exchange. 

18. The wireless telephone data exchange system of claim 9 in which 
said microprocessor includes means for identifying the addressee for a data exchange. 

19. The wireless telephone data exchange system of claim 9 in which 
said microprocessor includes means for identifying the user for a data exchange. 

20. The wireless telephone data exchange system of claim 17 in which 
said means for identifying the type of transaction includes means for recognizing an E- 
mail transaction, a fax transaction, a local data transaction and a remote data transaction. 



21 . The wireless telephone data exchange system of claim 17 in which 
said microprocessor includes means for defining the interchange protocol for the 
identified type of transaction. 



WO 98/45957 



PCT/US98/06765 



1/13 




FIG. 1 




WO 98/45957 



2/13 



PCT/US98/06765 




FIG. 3 



WO 9R/4S957 



PCT/US98/06765 



3/13 



18 



14- 



24 



26 



28 



30 



INFRARED 
TRANSMITTER- 
RECEIVER 



MICROPROCESSOR 



MODEM 



TELEPHONE 
LINE INTERFACE 



TELEPHONE LINE 
FIG. 4 



16- 



20 



COMPUTER DEVICE 
(LAPTOP COMPUTER, 
PERSONAL DATA ASSISTANT, 
ELECTRONIC ORGANIZER, ETC.) 



INFRARED 
TRANSMITTER-RECEIVER 



18 



FIG. 5 



WO 98/45957 



PCT/US98/06765 



4/13 



50- 



56- 



58- 



60- 



62 



E-MAIL 



TO FIG. 7 



FROM FIG'S 7,8, 9, & 10 

I 



READ RECEIVER 
OUTPUT 




52 



SYNCHRONIZE WITH 
RECEIVED SIGNAL 



TRANSMIT 
REPLY 



ESTABLISH TWO-WAY 
COMMUNICATION 






DATA UPLOAD/ 


DATA UPLOAD/ 


FAX 


DOWNLOAD FROM 


DOWNLOAD FROM 




r PHONE 


r REMOTE DEVICE , 



TO FIG. 8 



TO FIG. 9 



TO FIG. 10 



FIG. 6 



WO 98/45957 



PCT/US98/0676S 



5/13 



FROM FIG. 6 



64 



RECEIVE DIALING NUMBERS 
FROM USER'S DEVICE 



66 



68 



RECEIVE CREDIT CARD NUMBER 
FROM USER'S DEVICE 




r 


MAKE CREDr 
TO E-MAIL 


r CARD CALL 
PROVIDER 



70 



72 



LOGIN TO E-MAIL PROVIDER 
SEND PASSWORD 



CONVERT FROM LINK PROTOCOL 
TO E-MAIL PROTOCOL 



74 



UPLOAD/DOWNLOAD 
E-MAIL 



76 



LOG OFF E-MAIL 
SYSTEM 



78 



DISCONNECT 
TELEPHONE LINE 



80 



TERMINATE COMMUNICATIONS 
WITH USER 



TO FIG. 6 



FIG. 7 



PCT/US98/06765 



6/13 



FROM FIG. 6 

I 

RECEIVE DIALING NUMBERS 
FROM USER'S DEVICE 



RECEIVE CREDIT CARD NUMBER 
FROM USER'S DEVICE 



MAKE CREDIT CARD CALL 
TO RECIPIENT 



RECOGNIZE FAX TONE 
FROM RECIPIENT 



CONVERT FROM LINK PROTOCOL 
TO FAX PROTOCOL 



SEND 
FAX 



DISCONNECT 
TELEPHONE LINE 



TERMINATE COMMUNICATIONS 
WITH USER 

\ 

TO FIG. 6 



FIG. 8 



WO 98/45957 



PCT/US98/06765 



7/13 



FROM FIG. 6 



98 



100 



1 


r 


AUTHENTICATE ACCESS | 
RIGHTS OF USER | 






UPLOAD/DOW 
STORED 1 


WLOAD DATA | 
N PHONE 1 




TERMINATE COMMUNICATIONS 
WITH USER'S DEVICE 



TO FIG. 6 



FIG. 9 



PCT/US98/06765 



8/13 



FROM FIG. 6 



RECEIVE DIALING NUMBERS 
FROM USER'S DEVICE 



RECEIVE CREDIT CARD NUMBER 
FROM USER'S DEVICE 



MAKE CREDIT CARD CALL 
TO REMOTE DEVICE 



ESTABLISH COMMUNICATIONS 
WITH REMOTE DEVICE 



CONVERT FROM LINK PROTOCOL 
TO DATA EXCHANGE PROTOCOL 



EXCHANGE 
DATA 



TERMINATE COMMUNICATIONS 
WITH REMOTE DEVICE 



DISCONNECT FROM 
TELEPHONE LINE 



TERMINATE COMMUNICATIONS 
WITH USER 



TO FIG. 6 



FIG. 10 



WO 98/45957 



PCTAJS98/06765 




COMMAND 
INPUT 



SEND MESSAGE 
PROLOGUE 



YES 



135 



138- 



NO 

COMMUNICATIONS 



E-MAIL 

TO FIG. 12 



130 



132 




134 




136 





FAX 


LOCAL 




REMOTE 




DATA 




DATA 








r 



TO FIG. 13 TO FIG. 14 

FIG. 11 



TO FIG. 15 



WO 98/45957 



■v 



PCT/US98/06765 



10/13 



138- 



140- 



142- 



144- 



146- 



148- 



150- 



FROM FIG. 11 



SEND 
TELEPHONE 
NUMBER 



SEND 
CREDIT CARD 
NUMBER 



SEND 
AUTHORIZATION 
CODE 



SEND LOGIN 
INFORMATION AND 
PASSWORD 



CONVERT FILES TO BE 
TRANSMITTED FROM 
E-MAIL PROTOCOL TO 
LINK PROTOCOL 



SEND FILES 
OVER LINK 



RECEIVE FILES 
OVER LINK 



152 



154 



156- 



158- 



CONVERT FILES FROM 
LINK PROTOCOL TO 
E-MAIL PROTOCOL 




SEND 
LOGOUT 
COMMAND 



TERMINATE 
COMMUNICATIONS 




DONE 



FIG. 12 



WO 98/45957 



PCT/US98/06765 



160- 



162- 



164- 



166 



168- 



170- 



176- 



FROM FIG. 11 



11/13 



SEND 
TELEPHONE 
NUMBER 



SEND 
CREDIT CARD 
NUMBER 



SEND 
AUTHORIZATION 
CODE 




CONVERT FAX FILE 
FROM FAX PROTOCOL 
TO LINK PROTOCOL 



SEND FAX 
OVER LINK 



174- 



TERMINATE 
COMMUNICATIONS 



TERMINATE 
COMMUNICATIONS 





DONE 



DONE 



FIG. 13 



WO 98/45957 



PCT/US98/06765 



12/13 



FROM FIG. 11 



180- 



SEND 
AUTHORIZATION 
CODE 



182- 



CONVERT DATA TO 
BE SENT TO LINK 
PROTOCOL 



184- 



186- 



SEND 
DATA OVER 
UNK 



RECEIVE 
DATA OVER 
UNK 



188- 



CONVERT RECEIVED 
DATA FROM LINK 
PROTOCOL TO 
FILE FORMAT 



190- 



TERMINATE 
COMMUNICATIONS 




DONE 



FIG. 14 



WO 98/45957 



PCT/US98/06765 



13/13 



FROM FIG. 11 



192 



SEND 
TELEPHONE 
NUMBER 



194- 



SEND 
CREDIT CARD 
NUMBER 



196- 



SEND 
AUTHORIZATION 
CODE 




SEND 
ACCESS 
CODES 



202- 



TERMINATE 
COMMUNICATIONS 



216 




208 



CONVERT RECEIVED 
DATA FROM LINK 
PROTOCOL TO 
FILE FORMAT 



NO 



210- 



DONE 
SENDING AND 
RECEIVING 
DATA 
9 



TERMINATE 
COMMUNICATIONS 



212^ 




DONE 



CONVERT DATA 
TO BE TRANSMITTED 
TO LINK PROTOCOL 



204- 



206- 



SEND DATA 
OVER LINK 



RECEIVE DATA 
OVER LINK 



FIG. 15 



INTERN- 



AL SEARCH REPORT 



J^Hrn&uonal application No. 
PCT/US9S/06765 



A. CLASSIFICATION OF SUBJ KCT MATTER 
IPC(6) :H04B 1738 
US CL : 455/556 

According to InterootioTja] PabcaX CtasiificaUaa (IPC) or to both national chssifrauion artd IPC 



B. FIELDS SEARCHED 



Minimum documcmatba searched (cbtiififatioq tyi&xn. followed by c2usificatxon symbols) 
U.S. : 455/556,426.507.555,556,557.461 »462: 379/352^3.08 



Documoiutioo searched e&er than mimmoip doojmtjitaitonto the crtrot ihit kuchdocumentfl arc included m the fields scorched 
none 



Electronic dau baso consulted during tho intentatkmsJ search (namo of data buc and, where practicable, search terms used) 
none 



C. DOCUMENTS CONSIDERED TO RE RELEVANT 



Category' 



Citation of dneomcnl, wih lodioubm, where impropriate, of the relevant parage* 



Rdovant to claim No. 



A 
A 



US 5,673,308 A (AKHAVAN) 30 SEPTEMBER 1997, SEE 
ABSTRACT 

US 4,661,659 A (NKHIMURA) 28 APRIL 1987, SEE ABSTRACT 

US 5,353,337 A (TSUMURA ET AL.) 04 OCTOBER 1994. SEE 
ABSTRACT 

US 5,457,742 A (VALJJLLEE ET AL.) 10 OCTOBER 1995, SEE 
ABSTRACT 

US 5,493,609 A (WINSECK JR. ET AL.) 20 FEBRUARY J 996, 
SEE ABSTRACT 



1-21 

1-21 
1-21 

1-21 

1-21 



| | further document! uc lUtod in lio tontirmatinn of Box C. | { See patent family, annex. 



A" 

e 
v 

or 
v 



Sp m oJ oo^gariai of ate*} SttoMwcttK 

AiMMUxtxlA*itii^&& &* * t* }tiBBofl&mKj%wtiEb}t sot mariatcwd 
to he of (udeokf feftnvaBD 

catrCer , <f ' mm i a d b toS cd on of titer not tafc ja t l ioed fitUs <faua» 
oa^oiiwaaatwfcfcb now ■ooln obi fxraarScjr dattaa(0 or vbk& b 



4os«ml pttbCofaU after lb* tefttnatioaft Ohf otto or 
dafea^a^facottltoqrtodB 
pBBBfAav of tbsuy liddtdyi&C Idb fovauboo 

dmj MUci a t af pggfcwUr r *k — wuc tbfi dftimed hmdrfn a«at b» 
toojfltral pqycl or ^ftpd b# trfujUcyd m tmafvc iq IftttciaftvcvUf) 
vfaa <hs dactiBtt* il tribes alotn 



iltatiHimt nffiftivi Sat uaI 



t of pwtfailw a Yfc M a xe s the rt i ii i rf U&tusiuti cim ot be 
1 (o famttre a *XW*tj*« step wbta (he tfnemcat il 
wfc ma or tBpyo otter «sb dorTmrmfi. an 
b^ofcvioivlotocAoftckiilai imt^sm 



"4" 



Dale of the actual conipletian of the imcnialionaj search 
20 JUNE 1998 



Date of mailing of tho uicctrtationai search report 



01SEP1998 



Name and mailing address of tho ISA/US 
CommU*tonex of ffclenU too Trtdemuk» 
Box per 

W-oikMgton, D.C. 10231 
Facsimile No. (703) 305-3230 



Authorized oflicer /M ~ * 

MARSHA D. BAN ICS-HAROLD 
Telephone No. (703) 3QS-4700 



Form PCT/JSA/210 (second thatt)(lu\y 1992)* 



